JP1995172878A 



1995-7-11 



Bibliographic Fields 

Document Identity 

(19)[f6ffll] 

a*BmtjT(jp) 
(i2)[^i>»a»j] 

(43)[l>&aBl 

¥1*7^(1995)7^11 B 

Public Availability 

(43)[^^gflS] 

¥l«7*(1995)7^110 

Technical 
(54)[f6M(D««;] 

(5i)[iiii!s^in^^^^6)is] 

C03C 27/12 D 

B32B 17/06 

27/08 8413-4F 

C08L 29/14 LHA 

// C08F 16/38 MLC 9456-4J 

1 

OL 

i±mm 

6 

Filing 

immm] 

(21) [aiMS^] 

^li9¥5-324685 

(22) [ttEiQ] 

VfilcS^d 993) 12^220 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication Hei 7- 172878 

(43) [Publication Date of Unexamined Application] 

1995(1995) July 11* 

(43) [Publication Date of Unexamined Application] 
1995(1995) July 11* 

(54) [Title of Invention] 

INTERLAYER FOR LAMINATED GLASS 

(51) [Intemational Patent Classification, 6th Edition] 

C03C27/12D 

B32B 17/06 

27/0884 13-4F 

C08L29/14LHA 

//C08F16/38MLC 9456-4 J 

[Number of Claims] 

1 

[Form of Application] 
OL 

[Number of Pages in Document] 
6 

[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application Hei 5- 324685 

(22) [Application Date] 
1993 (1993) December 22* 



Page 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1995172878A 

Parties 
Applicants 

(71) [tbl8IA] 

000002174 

*IKli**IEfti:ltEffi35a2Ta4S4^ 
Inventors 

(72) [fe0^#] 

^mmmiK1&^^Kmm^ - 1 1 e 

(72)[«M#] 
SliJ ;«^c 

:*:BEJff?SMrtiAT25IBl3-19 
(72)[«5?B#] 

*li6fffiftfflm»aBdt5-3-i2 
Abstract 

5-;uffiii(a)ioo mmnt^mm lo-eo mm 



1995-7-11 



(71) [Applicant] 
[Identification Number] 
000002174 

[Name] 

SEKISUI CHEMICAL CO. LTD. (DB 69-053-6024) 
[Address] 

Osaka Prefecture Osaka City Kita-ku Nishi Tenma 2-4-4 

(72) [Inventor] 
[Name] 
Nitta Yutaka ♦ 
[Address] 

Kyoto City Minami-ku Kuze Nakakuze-cho 1-116 

(72) [Inventor] 

[Name] 

Toyama Kiyofumi 
[Address] 

Osaka Prefecture Takatsuki City **Nishimachi 3- 19 

(72) [Inventor] 

[Name] 

Shohi ♦ 

[Address] 

Osaka Prefecture Suita-city Kishibekita S- 3- 12 

(57) [Abstract] 
[Objective ] 

Without impairing basic characteristic which is necessary for 
transparency , moisture resistance , impact energy absorption 
or other laminated glass , decreaseof adhesiveness of glass , 
interlayer for laminated glass which absorbed moisture is not 
done isoffered. 

[Constitution ] 

In order degree of [aseeru ] conversion polyvinyl butyral resin 
of 60 - 75 mole % (a ) 100 parts by weight and at least resin 
film of one layer which consists of plasticizer 20'-60parts by 
weight (A ) with, for degree of acetal formation polyvinyl 
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>u«t8§(b)ioo aMfflJtwMffj 10-80 mmm^ 

;u«tm(b)(7)T-tr^-;HbSA<7K'je-;u:?^7 

-;U«}B§(a)a)T-tz^-;HbSJ:y 2-15 ^^U% 
Claims 

1] 

T-i2^-;HbS 60-75 ^;u%07K'Jtf-;u3^5^ 
0--65 ^;u%07K'jif-;u:?9^7-;u»ifl§(b)ioo 

fiftfiPfcckt/plMSiJ 10-80 aftSBA^b^^:*«t 

fcoT. ±tE7Kue-;u:^^^-~;u8tSi(b)<D7 

(a)<DT-b^— ^U^bJScfcy 2-15 



Specification 

[0001] 

[0002] 

ttsa. mmmi!omv7.mzjK<&mi 
Tixn^.^fizmmo^iS'yTstLxifmvib 

[0003] 

LA^L. ±IHprm^b^f*ifc7Kye-;u:^5^5-;u 

mn^mmt^hUi>^t>ii:ii^7.vit. roar 



butyral resin of 50 - 65 mole % (b ) 100 parts by weight and 
the resin film (B ) which consists of plasticizer lO-SOparts by 
weight , to possess resin film (B ) in the outermost layer , it is 
laminated alternately, interlayer for laminated glass . where 
degree of acetal formation of polyvinyl butyral resin (b ) 2 - 
15 mole % is lower than degree of acetal formation of 
polyvinyl butyral resin (a ) 



[Claim (s )] 
[Claim 1 ] 

In order polyvinyl butyral resin of degree of acetal formation 
60~75mole % (a ) 100 parts by weight and resin film 
whichconsists of plasticizer 20-60parts by weight (A ) with, 
polyvinyl butyral resin of degree of acetal formation 
50-65mole % (b ) 100 parts by weight and resin film (B ) 
which consists of plasticizer 10-80parts by weight , to 
possess resin film (B ) in outermost layer , with interlayer for 
laminated glass which is laminated alternately, interlayer for 
laminated glass . which designates that degree of acetal 
formation of above-mentioned polyvinyl butyral resin (b ) 2 - 
15 mole % is lower than degree of acetal formation of 
above-mentioned polyvinyl butyral resin (a ) as feature 



[Description of the Invention ] 
[0001] 

[Field of Industrial Application ] 

this invention regards interlayer for laminated glass . 

[0002] 

[Prior Art ] 

Until recently, interiayer film sandwitching being done 
between glass sheet , asfor laminated glass which becomes, 
receiving impact , when breakage doing, fragment of glass 
does not scatter and because it is safe,is widely used for 
vehicle , airplane , building or other window glass etc. 

polyvinyl butyral resin interlayer film which is plasticized 
among interlayer film which are used for the laminated glass a 
this way, by plasticizer adhesiveness , tough tensile strength , 
where glass is superiorhas held high transparency , it is ideal 
as window glass of especially vehicle . 

[0003] 

But, description above with laminated glass which consists of 
polyvinyl butyral resin interlayer film which is plasticized, 
adhesion strength decreases by absorbed moisture doing, there 
isa problem that glass and interiayer film phenomenon which 
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[0004] 

*raMi:LT. 47-16826 ^^il^^lcfi. X 

^U>/KBitf-;u^ta^i*(iaTrEVAji:l^5) 

omtmmi^tz^rm.^mw 49-99514 ^ 



[0005] 

LA>L. ±tB EVA (Dmitm^mi^hy5m'X:\t. 
[0006] 

[5fi0-BA<<B3iLck5i:-r^Sgi] 



[0007] 
[0008] 

<bJSi±.60 ^;u%*5S-eti. 75 *>u%*ia^e-c 

0Vs 60-75 ^ ;u%iciig$+i4o 
[0009] 

±8an^'je-;u:?5^5-;Hif)ii(a)0aiig:^i£ 

7Ki§i^^ lO-'ZO deg C (zffi}#LTfcl\T. 

^ii^T^■t^.;^t^•e7o deg c\zm^Lx%nL 



[0010] 



interfacial peeling is donehappen from periphery . 
[0004] 

adhesiveness at time of absorbed moisture as decrease little 
interlayer for laminated glass , in Japan Examined Patent 
Publication Sho 47-16826disclosure , laminated glass which 
forms coating of silicon compound between the interlayer 
film and glass is disclosed in interlayer film , Japan 
Unexamined Patent Publication Showa 49-996 Hdisclosure 
which uses saponate of ethylene /vinyl acetate copolymer 
(Below "EVA " with you call ). 

[0005] 

But, with method which uses saponate of above-mentioned 
EVA ,penetration intensity of laminated glass being 
unsatisfactory , with method which uses silicon compound , 
because it is necessary to install step of coating formation , it 
was not a simple method . 

[0006] 

[Problems to be Solved by the Invention ] 

As for this invention, considering to above-mentioned 
deficiency , beingsomething which it is possible, as for 
objective , without impairing basic characteristic which is 
necessary for transparency , moisture resistance , impact 
energy absorption or other laminated glass , decrease of 
adhesiveness of glass , it is to offer interlayer for laminated 
glass which absorbed moisture is not done. 

[0007] 

[Means to Solve the Problems ] 

resin film (A ) which is used with this invention polyvinyl 
butyral resin (a ) with consistsof plasticizer . 

[0008] 

As for degree of acetal formation of above-mentioned 
polyvinyl butyral resin (a ), even under 60 mole % .exceeding 
75 mole % , because penetration resistance of laminated glass 
which is acquireddecreases, it is limited in 60 - 75 mole % . 

[0009] 

As for manufacturing method of above-mentioned polyvinyl 
butyral resin (a ), method of the option can be adopted, but for 
example polyvinyl alcohol is melted in hot water , keeping 
aqueous solution which is acquired in 10-20 deg C, 
advancing acetalization reaction including butyl aldehyde and 
catalyst , temperature rise making next 70 deg C,after 
keeping, passing by neutralization and water washing and 
drying , you can list method which obtains polyvinyl butyral 
resin powder . 

[0010] 
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[0011] 
[0012] 



[0013] 

^fu□-;^i:<7)S^^:lrJ:-^r^9b*l*x;^x;^ 

cJ:y»*L<l±. h'Jx^U>^f gzi-;i.v 2-Xf^ 
;u:?f^L/-h. hijx^u>^fija-;u-i/ 2-X^ 
;u^+vx-h. h'Jx^u>^fuzi-;ui;*::;D 

[0014] 

y'J=i-;i/t±ffi<7)^«IS?i:(7)x:^x;utffli^ 

[0015] 

±ffi3^ffiSKxxx;ui:LTIi. mKiis 
i:0j5lSlCc^:or^btl4xXT;^A<^f*Ll^o 

[0016] 
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As for average degree of polymerization of above-mentioned 
polyvinyl alcohol , when it becomes small,penetration 
resistance of interlayer for laminated glass which is acquired 
being inferior, when itbecomes large, intensity becomes too 
high, because impact strength becomestoo high, those of 
average degree of polymerization 800-3000 are desirable. 

[0011] 

Above-mentioned polyvinyl alcohol saponification doing 
polyvinyl acetate , being somethingwhich is acquired degree 
of saponification , being 95 mole % or more in order to make 
clarity , heat resistance , light resistance of interlayer for 
laminated glass which is acquired satisfactory is desirable. 

[0012] 

plasticizer of option which is used for interlayer for laminated 
glass generally be ableto use above-mentioned plasticizer , 

you can list for example monobasic acid ester , poly basic acid 
ester , organic phosphoric acid or organic phosphorous acid 
etc. 

[0013] 

As for above-mentioned monobasic acid ester , for example 
butanoic acid , isobutyric acid , caproic acid , 2- ethylbutyric 
acid , heptane ic acid , octanoic acid , 2-ethylhexanoic acid , 
pelargonic acid (nonanoic acid ), ester which isacquired with 
reaction with decanoic acid or other organic acid and 
triethylene glycol is desirable. 

It is a more preferably , triethylene glycol di 2- ethyl 
butanoate , triethylene glycol -di 2- etfiyl hexanoate , 
triethylene glycol di capronate , triethylene glycol di 
octanoate etc. 

[0014] 

In addition, also ester of tetraethylene glycol , tripropylene 
glycol and above-mentioned organic acid is used. 

[0015] 

As above-mentioned polybasic acid ester , ester which is 
acquired withreaction with for example adipic acid , sebacic 
acid , azelaic acid or other organic acid and straight chain or 
branched alcohol of carbon number 4^-8 is desirable. 

It is a more preferably , dibutyl sebacate , dioctyl azelate , 
dibutyl carbitol adipate etc. 

[0016] 

As above-mentioned organic phosphoric acid , for example 
tributoxy ethyl phosphate , isodccyl phenyl phosphate , tri 
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[0017] 

e-;u:?^5-;U<8gi 100 afifiPlCj^L. 20-60 
fiftfflJA^ffSU. J:y»*L<l± 30-55 BSSC 

[0018] 

*leB-3T*fflt^b;KS^StliglS(B)li7Kue-;^^ 

[0019] 

±8H7Kue-;u:^^^-;i/^Si(b)<DT-tr^-;u 
5^?E*:^®:t)A<^bti3jj:i^fcto. 50-65 ^;u%T* 

fcy . iti8e7Kue-;u3r^7-;u8ts§(a)<t±iH7t^ 

ue-;u:?^^-;u«tHI(b)<!:07-tr^r-;HbS<7) 

^fci^). 2-15 «fcy»*L<l* 3-12 



[0020] 

<»L. t#bnfc7K'je-;u7;H3-;u7K?§j«t:? 

^;U7VUxtK^ 20-60 deg C OSffiiSffl-CS 
^L. :L<D'R^^tfmti 60-95 deg C (7)S 

[0021] 
[0022] 

±tBprffl««Ji:LTI*. tttllilS(A)-effll^6*i4<D 



isopropyl phosphate etc is desirable. 
[0017] 

When as for addition quantity of above-mentioned 
plasticizer , when it decreases,penetration resistance of 
laminated glass which is acquired decreases, becomes many 
the plasticizer doing, bleed out because transparency of 
laminated glass which isacquired and adhesion strength of 
glass of interlayer for laminated glass which is 
acquireddecrease, 20 - 60 parts by weight are desirable 
vis-a-vis above-mentioned polyvinyl butyral resin lOOparts by 
weight , it is a more preferably 30-55parts by weight . 

[0018] 

resin film (B ) which is used with this invention polyvinyl 
butyral resin (b ) with consistsof plasticizer . 

[0019] 

When as for degree of acetal formation of above-mentioned 
polyvinyl butyral resin (b ), when itdecreases, satisfactory 
transparency of interlayer for laminated glass where 
compatibility of plasticizer isbadly acquired is not acquired, 
becomes many because satisfactory adhesion strength of the 
glass is not acquired at time of absorbed moisture , with 50 - 
65 mole % ,aforementioned polyvinyl butyral resin (a ) with 
above-mentioned polyvinyl butyral resin (b ) with asfor 
difference of degree of acetal formation , When it becomes 
small, adhesiveness of interlayer for laminated glass and glass 
at thetime of absorbed moisture decreases, because when it 
becomes large, differenceof compatibility of plasticizer 
becomes large, decrease of transparency happensin difference 
of movement and refractive index of plasticizer , with 2-15 
mole % , it is a more preferably 3-12mole % . 

[0020] 

manufacturing method of above-mentioned polyvinyl butyral 
resin (b ) melts mixes advancing the acetalization reaction by 
mixing this mixed solution and catalyst with temperature 
range of 60 - 95 deg C, for example polyvinyl alcohol in hot 
water , polyvinyl alcohol aqueous solution and butyl aldehyde 
which areacquired with temperature range of 20 - 60 deg C, 
with conventional method , by water washing and drying and 
and method which obtains polyvinyl butyral resin of 
granular , after cooling,neutralizes passes can list. 

[0021] 

Above-mentioned polyvinyl alcohol is used for production of 
polyvinyl butyral resin which configuration does 
aforementioned resin film (A ), that similar onesare used. 

[0022] 

As above-mentioned plasticizer , it is used with resin film 
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[0023] 

^7-;uttisi 100 BfiSPicj^LT 10-80 aasp 



[0024] 

mkHs mmm^vmmiAymimiB). mm 

[0025] 

A^bt,»*L<3S:l^a)t?. 0.2-^1.60101 A<»*U. 
J:y»*L<l* 0.3--1.2mm "CasSo 

[0026] 

tfc. *»iiiis(A)(7)e5Fi±. m^m. aasasa 

l^(7)-e.0.05~1.2mni *<»*U. cfey»*L<l4 
0.1-l.Omm "Cfc-So 

[0027] 

^tz. mmmBn. ^imomM\tm±^ 

A^bt»*L<^#:l^(7)t? 0.01-l.Omm A<»*L<. 
cky ff*L<li 0.03--0.8mni tffc'So 



[0028] 



(A ), that youcan use similar ones. 
[0023] 

When as for addition quantity of above-mentioned 
plasticizer , when it decreases,penetration resistance of 
laminated glass which is acquired decreases, becomes many 
the plasticizer doing, bleed out because transparency of 
laminated glass and interlayer for laminated glass and glass 
which are acquired adhesion strength decreases, 10-80 parts 
by weight are desirable vis-a-vis above-mentioned polyvinyl 
butyral resin lOOparts by weight , it is a more preferably 
20~60parts by weight . 

[0024] 

layer configuration of interlayer for laminated glass of this 
invention , for example resin film (B ) /resin film (A ) /resin 
film (B ),like resin film (B ) /resin film (A ) /resin film (B ) 
/resin film (A ) /resin film (B ), in order tomaintain adhesion 
strength at time of absorbed moisture , is something 
whicharranges resin film (B ) in outermost layer . 

[0025] 

As for thickness of interlayer for laminated glass of this 
invention , when it becomes thin, the penetration strength of 
laminated glass which is acquired to decrease, when it 
becomesthick, destructive impact strength to become too high 
to cause adverse effect like brain damage , in addition, 
because it is not desirable even fix)m theaspect of cost, 0.2 - 
1.6 mm are desirable, it is a more preferably 0.3-^1. 2mm . 

[0026] 

In addition, as for thickness of resin film (A ), in order to 
contribute transparency , penetration intensity and to dynamic 
property , when it becomes thin the penetration resistance of 
laminated glass which is acquired to decrease, when it 
becomesthick, destructive impact strength to become too high 
to cause adverse effect like brain damage , in addition, 
because it is not desirable even &om theaspect of cost, 0.05 - 
1.2 mm are desirable, It is a more preferably 0.1 ~1.0mm . 

[0027] 

In addition, when as for resin film (B ), in order adhesiveness 
at timeof absorbed moisture to contribute in order to improve, 
when it becomes thin,adhesiveness of glass at time of 
absorbed moisture of laminated glass which isacquired 
decreases, becomes thick, destructive impact strength to 
become toohigh to cause adverse effect like brain damage , in 
addition. Because it is not desirable even fi-om aspect of cost, 
0.01 - 1.0 mm are desirable, it is a more preferably 
O.OS-'O.Smm . 

[0028] 
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«fSiiiS(A)fccfci;fflSiia(B)ic(i. ±iHian(c. 

[0029] 

mz.\i. t-:?^;u.tKP+vK;i/x>(BHT). 
7*x.[y9^u>-3.(3' -5' -V t-:/^;L/-4' -tKP 

-Si.Sifl,«;^y*V^V^'X 1010)^*<^lfb 

7v^-;u(^/N**v^-si.fSifia«;^^e> 32 

0). 2-(2' -tKP+v-3' -i-Zf^iV'S' -/^yU^'x 
i:;u)-5-^?pp^>*/h'J7V/-;K^/W-<^- 
Si. ffifl«;^3?tf > 326). 2.(2' .tKP*5/-3' ,5 

-i; t-T5;u:7x-;i/)K>i/h»jTi/-;K^/<*f 

57 <D»«i:t>y-K75>36a)ta)A<^lf b*i 



[00301 
[0031] 

tticj«jKLfi}iigK(A)SiJt-rSo 

[0032] 

2fet^-C. ±IBi:l^«CD:^;t-ce}l!ill(B)$SS)t 

L. f9ib*ifc«»aiiffi(A)fc<i:t;«}8iiiS(B)* . m 

[0033] 

(B)COffijafi£»$^ti^'tl»Jfi(C?i^SJ^L. 



resin film (A ) and other than description above, stabilizer , 
antioxidant , ultraviolet absorber etc in orderto prevent 
deterioration of polyvinyl butyral resin , according to need to 
resin film (B ),may be added when mixing with production 
process or polyvinyl butyral resin and plasticizer etcof 
polyvinyl butyral resin . 

[0029] 

As above-mentioned stabilizer , you can list for example 
sodium lauryl sulfate , alkylbenzene sulfonic acid or other 
surfactant , for example t-butyl -hydroxy toluene (BHT ),you 
can list tetrakis - [methylene -3- (3 &apos; -5&apos; -di-t 
-butyl -4&apos; -hydroxyphenyl ) propionate ] methane 
(Ciba-Geigy Japan Ltd. (DB 69-352-1 168 ) make, tradename ; 
[inoganokkusu ] 1010) etc as above-mentioned 
antioxidant ,for example 2- (2 &apos; -hydroxy -5&apos; 
-methylphenyl ) benzotriazole (Ciba-Geigy Japan Ltd. (DB 

69- 352-1 168 ) make, tradename ;Tinuvin P ), 2 - (2 &apos; 
-hydroxy -3&apos; , 5&apos; -di-t -butyl phenyl ) 
benzotriazole (Ciba-Geigy Japan Ltd. (DB 69-352-1 168 ) 
make, tradename ;Tinuvin 320 ), 2 - (2 &apos; -hydroxy 
-3&apos; -t-butyl -5&apos; -methylphenyl ) - 5 -chloro 
benzotriazole (Ciba-Geigy Japan Ltd. (DB 69-352-1 168 ) 
make, tradename ;Tinuvin 326 ), 2 -(2 &apos; -hydroxy 
-3&apos; , 5-di-t -amyl phenyl ) benzotriazole (Ciba-Geigy 
Japan Ltd. (DB 69-352-1 168 ) make, tradename :Tinuvin 
328 ) or other benzotriazole type and Adeka Argus K.K. (DB 

70- 137-6469 ) make, you can list those of the hindered amine 
type like tradename ;LA-57 as above-mentioned ultraviolet 
absorber , 

[0030] 

interlayer for laminated glass of this invention is produced for 
example below-mentioned way. 

[0031] 

It supplies polyvinyl butyral resin and plasticizer to mixing 
roller , kneads and kneaded substance which is acquired, in 
sheet and and with such as compression molding machine , 
calendering roll , extruder forms resin film (A ) produces. 

[0032] 

Next, it produces resin film (B ) with method which is similar 
todescription above, resin film which is acquired (A ) and like 
for example resin film (B ) /resin film (A ) /resin film (B ) 
while heating with pile and compression molding machine , 
laminating roll etc,it laminates resin film (B ) and, interlayer 
for laminated glass obtains 

[0033] 

As other production method , resin film (A ) and each one 
mixture kneading the ingredient of resin film (B ) separately, 
from strand mold which is usedgenerally with extrusion , 
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[0035] 

•y-^PiX 90 deg C T? 30 ^J-ffl<S*#L, HS/<-v 
E* 12kg/cm^ .as 135 deg C lc-C«JE::'U;^ 

[0036] 
[^«&^] 



[0037] 
(Sim^ 1) 

-f;i->SESI* 2900 SP. ¥i$lfi*S 1700 X'rl' 
99.2 *;u%fl)7KUtf-;uT;U3— ;u I98 as 
(e-;u7;u3-;na» 4.5 ^;u%)^tSl«f3Sfi 

ms.aim\zmitkLsmnuim95 deg cic 

Ca)i§i«0SS$ 30 deg C iC^iDL. 35 ■ 

S%ifiK 196 SB(i.9 ^^u)<!:::^^;uT;u7^tK 13 

5 SB(1.9 Jn^. JJCl^T?. jSja* 2 deg C 

;U^fi§;!)<«fti]Lfr%,iftS 30 deg C ic^SL 
■C 5 t^fSilSk^Uzo 



<SI$Lfc^. i^ii7K3g:M-'J't7A 147 31(1.7 =B 
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pelletizer it makes pellet , it supplies respectively,separately 
to cylinder of extruder which possesses cylinder of 2 or more 
multilayer it can list method which forms making use of the 
sheet mold . 

[0034] 

Furthermore it melts ingredient of resin film (B ) in suitable 
solvent in the both surfaces of above-mentioned resin film 
(A ) as other manufacturing method , makes the paint , it 
paints with roll coating method , barcoat method which is 
used for paint of the paint generally, it dries removes solvent 
and interlayer for laminated glass it can list method which is 
obtained. 

[0035] 

method which is used until recently can adopt method 
whichproduces laminated glass making use of interlayer for 
laminated glass of this invention „ but * itdid to wear for 
example interlayer for laminated glass with float glass , this * 
wore body in vacuum bag inserted, while it made vacuum 
inside oven with 90 deg C 30 min it kept, from vacuum bag 
removed, * it wears and inside autoclave hot pressing does 
body, with pressure 12kg/cm <sup>2</sup>, temperature 
135deg C, You can list method which obtains transparent 
laminated glass . 

[0036] 

[Working Example (s )] 

Next, Working Example of this invention is explained. 

Furthermore or less "part" certain means "parts by 
weight ". 

[0037] 

(Working Example 1 ) 

Production of polyvinyl butyral resin which configuration 
does (1) resin film (A ) 

While deionized water 2900 section, supplying polyvinyl 
alcohol 198 section (vinyl alcohol component 4.5mole % ) of 
degree of saponification 99.2mole % to stirrer-equipped 
reactor with average degree of polymerization 1700, agitating 
heating to 95 deg C, it melted. 

It cooled temperature of this solution in 30 deg C, next, 
lowering liquid temperature to 2 deg C 35 
weight %hydrochloric acid 196 sections (1.9 mole ) with 
including butyl aldehyde 135 section (1.9 mole ),it kept this 
temperature , after polyvinyl butyral resin precipitated, 
temperature rise making the liquid temperature 30deg C, 5 
hours it kept 

After keeping, it neutralized including sodium hydrogen 
carbonate 147 section (1.7 mole ), did the water washing and 
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drying and acquired polyvinyl butyral resin of degree of 
acetal formation 65mole % . 

[0038] 

Production of (2) resin film (A ) 

polyvinyl butyral resin ICQ parts , triethylene glycol -di 2- 
ethyl butanoate 40 section which it acquires, t-butyl -hydroxy 
toluene 0.1 6 part and ultraviolet absorber (Ciba-Geigy Japan 
Ltd. (DB 69-352-1 168 ) make, tradename iTinuvin P ) 
itsupplied 0.16 part to mixing roller , kneaded and with 
compression molding machine 30 min compression molding 
it did kneaded substance which is acquired with condition of 
150 deg C, 120kg/cm <sup>2"«^sup>,acquired resin film (A ) 
of thickness 0.5mm . 

[0039] 

Production of polyvinyl butyral resin which configuration 
does (3) resin film (B ) 

It dispersed polyvinyl alcohol 331 section (vinyl alcohol 
component 7.5mole % equivalent amount ) of average degree 
of polymerization 1500 and saponification degree 
ofconversion 99.8 mole % to deionized water 2885 section, it 
agitated melted with 94 deg C, manufactured polyvinyl 
alcohol solution of concentration 9.7weight %. 

Next, it cooled polyvinyl alcohol aqueous solution to 30 deg 
C, 10 min it agitated in the this aqueous solution including 
butyl aldehyde 183 section, acquired mixed solution . 

[0040] 

Above-mentioned mixed solution and hydrochloric acid 250 
section of concentration 3.6weight %, weredripped to reactor 
which is maintained at 90 deg C where hydrochloric acid 545 
section of concentration 0.2 wt% enters respectively 
simultaneously. 

Dripping at 90 min 90deg C from after requiring and end of 
dropping addition which areended in 90 minutes maintained. 

After that, cold water wash it did, in order next, for pH of the 
liquid to become with 7-8 with sodium hydrogen carbonate , 
it neutralized with 70 deg C, 3 hours . 

After that, drying water wash , dehydration , , it acquired 
polyvinyl butyral resin . 

degree of acetal formation of [poribinirubuchiaaru ] resin 
which it acquires was 64 mole % . 

[0041] 

Production of (4) resin film (B ) 

polyvinyl butyral resin 100 parts , triethylene glycol -di 2- 
ethyl butanoate 40 section which is acquired at description 
above, t-butyl -hydroxy toluene 0.1 6 part and ultraviolet 
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absorber (Ciba-Geigy Japan Ltd. (DB 69-352-1 168 ) make, 
tradename ;Tinuvin P ) supplying 0.16 part to mixing roller , 
kneading, with the compression molding machine 30 min 
compression molding it did kneaded substance which it 
acquires with 150 deg C, 120kg/cm <sup>2</sup>,acquired 
resin film (B ) of thickness 0. 1 mm . 

[0042] 

Production of (5) laminated glass 

It laminated resin film (A ) and (B ), with layer configuration 
of resin film (B )/resin film (A ) /resin film (B ), with 
compression molding machine 30 min compression molding 
did with 150 deg C, 120kg/cm <sup>2<sup>,produced 
interlayer for laminated glass . 

With 1 side 10 cm * it did to wear interlayer for laminated 
glass which it acquireswith 2 float glass of thickness 3mm , 
this * wore body in vacuum bag inserted with degree of 
vacuum 20torr 20 min kept, while it made vacuum inside 
oven with 90 deg C 30 min it kept. 

It removed from vacuum bag , * it wore and inside autoclave 
hot pressing did body, with pressure 12kg/cm <sup>2</sup>, 
temperature 135deg C, acquired laminated glass . 

[0043] 

Inside one layer of 2 float glass was changed into 
polyethylene terephthalate film and making useof interlayer 
for laminated glass which is acquired at description above 
laminated glass of the peel strength measurement was 
produced with method which is similar to descriptionabove. 

[0044] 

(Working Example 2 ) 

degree of acetal formation of polyvinyl butyral resin (b ) was 
designated as 61 mole % with addition quantity of butyl 
aldehyde as 174 sections, other than designating addition 
quantity of the triethylene glycol -di 2- ethyl butanoate of 
resin film (B ) as 45 sections, laminated glass of laminated 
glass and the peel strength measurement was produced with 
as similar to Working Example 1. 

[0045] 

(Working Example 3 ) 

degree of acetal formation of polyvinyl butyral resin (b ) was 
designated as 54 mole % with addition quantity of butyl 
aldehyde as 154 sections, other than designating addition 
quantity of the triethylene glycol -di 2- ethyl butanoate of 
resin film (B ) as 50 sections, laminated glass of laminated 
glass and the peel strength measurement was produced with 
as similar to Working Example 1. 
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[0046] 

(Working Example 4 ) 

degree of acetal formation of polyvinyl butyral resin (b ) is 
designated as 61 mole % with addition quantity of butyl 
aldehyde as 174 sections, addition quantity of triethylene 
glycol -di 2- ethyl butanoate of resin film (B ) isdesignated as 
45 sections, thickness of resin film (A ) thickness of 0.2 mm , 
resin film (B ) is designated as 0. 1 mm , Other than 
designating layer configuration of interlayer for laminated 
glass as 5 layers of resin film (B ) /resin film (A ) /resin film 
(B ) /resin film (A ) /resin film (B ), laminated glass of 
laminated glass and peel strength measurement was produced 
with as similar to Working Example I. 

[0047] 

(Working Example 5 ) 

degree of acetal formation of polyvinyl butyral resin (b ) is 
designated as 61 mole % with addition quantity of butyl 
aldehyde as 174 sections, addition quantity of triethylene 
glycol -di 2- ethyl butanoate of resin film (B ) isdesignated as 
45 sections, thickness of resin film (A ) thickness of 1.0 mm , 
resin film (B ) is designated as 0.02 mm , Other than 
designating layer configuration of interlayer for laminated 
glass as 3 layers of resin film (B ) /resin film (A ) /resin film 
(B ), laminated glass of laminated glass and peel strength 
measurement wasproduced with as similar to Working 
Example 1. 

[0048] 

(Comparative Example 1 ) 
Working Example 1 

So other than designating only resin film (A ) which is 
acquired as the interlayer for laminated glass laminated glass 
of laminated glass and peel strength measurement was 
produced with assimilar to Working Example 1. 

[0049] 

(Comparative Example 2 ) 

degree of acetal formation of polyvinyl butyral resin (b ) is 
designated as 67 mole % with addition quantity of butyl 
aldehyde as 192 sections, addition quantity of triethylene 
glycol -di 2- ethyl butanoate of resin film (B ) isdesignated as 
35 sections, thickness of resin film (A ) thickness of 0.5 mm , 
resin film (B ) is designated as 0.1 mm , Other than 
designating layer configuration of interlayer for laminated 
glass as 3 layers of resin film (B ) /resin film (A ) /resin film 
(B ), laminated glass of laminated glass and peel strength 
measurement wasproduced with as similar to Working 
Example 1. 
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[0050] 

(Comparative Example 3 ) 

degree of acetal formation of polyvinyl butyral resin (b ) is 
designated as 40 mole % with addition quantity of butyl 
aldehyde as 144 sections, addition quantity of triethylene 
glycol -di 2- ethyl butanoate of resin Him (B ) isdesignated as 
55 sections, thickness of resin film (A ) thickness of 0.5 mm , 
resin film (B ) is designated as 0. 1 mm , Other than 
designating layer configuration of interlayer for laminated 
glass as 3 layers of resin film (B ) /resin film (A ) /resin film 
(B ), laminated glass of laminated glass and peel strength 
measurement wasproduced with as similar to Working 
Example 1. 

[0051] 

Working Example 1 

- moisture resistance test , peel strength it tested 5, making 
use of laminated glass , peel strength measurement laminated 
glass which is acquired with Comparative Example 1-3, 
transparency it tested, and it tested penetration resistance 
showed each test result in Table 1 . 

[0052] 

[Table 1 ] 
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[0053] 

Above-mentioned test method seems as description below. 

(1) moisture resistance test 

95 +/- with constant temperature constant humidity intralayer 
which is maintained at 3% relative humidity , 2 weeks 
standing it did with temperature 50+/- 3 deg C, in order to 
appraise adhesion strength of periphery , - 2 hours or more 
after cooling with 18 deg C, on support iron sheet 45 -degree 
it kept laminated glass in angle , broke laminated glass with 
iron hammer of weight 0.5pound .inspected deposition state 
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of glass fragmenting . 

When there is a glass fragmenting undeposited portion , 
distance of undeposited portion from end measured maximum 
ones "distance of adhesion strength zero " as. 

[0054] 

(2) peel strength test 

peel strength measurement laminated glass was cut off in 
width 2cm long 10cm , 90 degrees peel strength after dry state 
and the humidity resistance test were measured with drawing 
speed 500mm/min Oricntech Corporation (DB 69-607-3550 ) 
make making use of the tradename "Tensilon UCE500 

[0055] 

(3) clarity test 

Making use of tradename "integrating turbidity meter " of 
Tokyo Denshoku Co. make, total light transmittance and haze 
of laminated glass which is acquired with Working Example 
]'^5, Comparative Example 1~3 were measured. 

[0056] 

(4) penetration resistance test 

Conforming to JIS -R3212 "test method of automotive safety 
glass ", it executed penetration resistance test. 

Locking edge of namely, laminated glass in support frame , 
you kept this in the horizontal , from height of 4 m, free fall 
designated steel sphere of weight 2.26kg as center of 
laminated glass . 

Concerning 6 laminated glass , when also 6 steel sphere does 
not penetrate within 5 second after impact , when it penetrates 
even with passing and the one layer , it made fail . 

Furthermore, steel sphere height which falls changing with 
0.5 munit ,it did repetitive test with same height . 

It sought height where it can obstruct penetration of the steel 
sphere , in 50% of quantity of laminated glass "average 
penetration height " with it did with the distance of steel 
sphere and glass plate surface at time of this . 

Therefore, fact that extent and penetration resistance where 
numerical value of the average penetration height is large are 
large has been shown. 

Furthermore, keeping temperature of laminated glass in 23 
deg C, it executed this test. 

[0057] 

[Effects of the Invention ] 

Because interlayer for laminated glass of this invention , like 
above because it is a configuration whichpossesses specific 
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polyvinyl butyral resin and multilayer structure of resin film 
which consistsof plasticizer of certain amount , after absorbed 
moisture there not to be decrease of adhesiveness , penetration 
intensity which is superior to be kept, at thesame time, can 
produce interlayer for laminated glass where workability is 
good in lamination process step of film , for building , You 
can use as interlayer for laminated glass for vehicle . 
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